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(54) FORMATION METHOD OF INTERNAL ELECTRODE FOR MULTILAYER CERAMIC CAPACITO R 

(57)Abstract , . . ^ ^ 

PURPOSE: To form a thin-film electrode at good yield in the formation 
method of an internal electrode for a multilayer ceramic capacitor. 
CONSTITUTION: A film 1 is covered with a mask 2 on which patterns 
for internal electrodes have been formed, a metal thin film 3 in 0.1 ^m is 
formed to be a prescribed pattern shape by a thin-film formation method 
by a vacuum system, an electroless plating operation is executed to the 
metal thin film 3 up to a desired thickness, and the internal electrodes 5 
are formed. In addition, a ceramic dielectric layer 6 is formed on the film 
1 in which the internal electrodes 5 have been formed. Alternatively, the 
ceramic dielectric layer 6 is formed on a carrier film, and the internal 
electrodes 5 are transferred to it, and a ceramic green sheet is 
manufactured and laminated. In this manner, a large-capacity multilayer 
ceramic capacitor can be manufactured easily. 
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JP,06-302469.A [CLAIMS] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS ^ 

[claim i?The internal electrode formation approach of the stacked type ceramic condenser characterized by 
o Zg the metallic foil which is equipped with the process which forms 0.1 -micrometer or ^^^J^^^^^ ^'^1 
0.3 micrometers or less, and the process which performs electroless ^epos-tion to predeterm.ne^^^^^^^ 
that and serves as an internal electrode the shape of a predetermined pattern by the thin film forming method 
on an organic film in the approach of forming the internal electrode of a stacked type ceramic condenser. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 

[?nd°u strial Application] This invention relates to the formation approach of the internal electrode of a stacked 
type ceramic condenser. 

[Description of the Prior Art] Recently, the request of the miniaturization to a laminating °hip capacitor and 
large-capacity-izing is increasing increasingly with the miniaturization of electronic equipment, and high 

^OOOSrCon^^^^ the stacked type ceramic condenser is manufactured through the following processes. 

C First th^celm^^ sheeffabricated in the shape of a sheet by the doctor blade etc. is prepared, and 

rrtheTasle of the metal used as an internal electrode, for example, palladium. -'--P^^^^d"!^ forr^ed 
has a pattern predetermined by the thickness of 1 .0-several micrometers by screen-stenc.l. and is formed. 
Usually on a cerar^ic green sheet, the part from which it has the intention of a ceramic green sheet being cut 
fater and obtaining two or more stacked type ceramic condensers, therefore it serves as an internal electrode is 

^X^:^:^:^^ which formed the ir^ernal electrode as -r.^^^^^^^^ 

s carried out. and after being stuck by pressure by pressing, it is cut so that the ch.p for each stacked type 
ceram"c condenser may be obtained. Then, the above-mentioned chip is calcinated, the meta paste used as an 
extrnal e^clJode is applied to the predetermined field of the front face of a chip, and a stacked type ceramic 

[0°o"ot]Th;t^^^^^^^^^^^ with a thickness of 0.-1.0 micrometers bv the thin fjm 

forming method is examined from the request to large capacity and high lamination as current and a patte n 
orma 'on method of an internal electrode. As a pattern formation method of *h-nternal ^l^^^^^^^^^ 
film forming method, only etching and a predetermined part are pressed or masking etc. is used (for example, 
refer to JP.64-42809.A). 

[p?oblem(s) to be Solved by the Invention] It is effective to carry out lamination of the above-mentioned 
ceramfc green sheet for a stacked type ceramic condenser as a means on a miniaturization and the method of 
crsTruc?^.n for laS^^ to shorten distance between internal electrodes generally, or to earn. 

:ras many laminat'ings of the above-mentioned ceramic green sheet as P--,'''^ thXersTs"^^^^^^ 
However when a metal paste is used for an internal electrode, since internal electrode thickness is large, big 
^^e°ghts wirex^t on a ceramic green sheet. Therefore, when carrying out the laminating of the ceramic green 
sheet and sticking it by pressure, sufficient pressure for the part in which the interna electrode .s not formed is 
not appSed!but in being especially a mass article, since the laminating of many ceramic green sheets w'N be 
carrfed out! the adhesive property between sheets falls, and there is a trouble that a crack will occur, after chip 

[oto8] Moreover, when using the thin film forming method for the internal electrode forming "^^^hod. generally a 
Sm is formed not on a ceramic green sheet but on an organic film, it is -P-tf o" ^ Sn film elecJroS^^^^^ 
or the approach of forming a direct ceramic green sheet on the organic film with which the thin film electrode 
was formed is adopted, and the thin film forming method can be divided roughly into two ^-ds such s 
depended on vacuum systems, such as vacuum evaporationo and a spatter, and the thing to depend on 
electroless deposition And in the case of the thin film forming method by the vacuum system, there is an 
:dTXe wN^^^^^^ patterning easily, but since big internal stress exists in a 

of an organic film and a problem that the handling of the vacuum evaporationo film is inconvenient, with the 
exf^iation from an organic film further. Since deformation of an organic film also has htde internal stress in a 
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thin film small in the case of electroless deposition, but the whole plated object is generally immersed in each 
proc ssinTiid on the other hand. In case a metallic foil deposits on -ganic whde fi^^^^^^^ 
object and an internal electrode pattern is formed, in order to perform etching and to add Process of ^ 
spreading etching, and resist removal. The part which ingredient cost becomes expensive and serves as an 
fnternal Sectro^^^^^^^^ an etching process also has the problem of receiving the damage by corrosion. 
S] Ther^^^^^ creates an internal electrode efficiently in view of the techn cal prob em of the 

Sacturing technology of the above-mentioned conventional internal electrode, and it aims at offering the 
fTrmaCrpproach of t^e internal electrode of a stacked type ceramic condenser that a mass laminating 
ceramic condenser can be easily manufactured with the sufficient yield. 

fSs for Solving the Problem] This invention is the approach of covering an organic film with the "^'^sk of the 
shape of a pred:;^^^^^ pattern used as an internal electrode, forming 0.1 -micrometer or more metal thin film 
0 3 micrometers or less in a predetermined configuration by the thin film forming '"-^^od by vacuum system^^^^ 
sucITas vacuum evaporationo and a spatter, performing electroless deposition to desired thickness after that, 
and forming an internal electrode. 

[Function] In this invention, since a metallic foil is used for an internal electrode, the heights by t^e^inter^ 
electrode of a ceramic green sheet front face decrease sharply and a pressure joins the whole sheet at the bme 
o sheet sticking by pressure, the adhesive property between sheets improves. Consequently, the lam.naUng of 
more ceramic green sheets can be carried out Furthermore, an organic film is beforehand covered with the 
mask onhTpredetermined pattern used as an internal electrode. The metal thin film by which patterning was 
TrLd out by the thin film forming method by the vacuum system is formed, then, from Pf <>7'"^/'-f 
deposition to desired thickness and forming an internal electrode Since electroless deposition Ij.d acts oHy on 
the part in which the vacuum evaporationo film was formed beforehand in case it excels n handling nature and is 
I'ersei in an electroless deposition bath, since the internal stress in a thin film is ^ f/^^^^^^^^^^^^ 

becomes unnecessary and the damage by the corrosion of an internal electrode ''f. f ^P^^j" J^^'^','^'^ ^^""^ 
thing, this invention makes it possible to manufacture a thin film electrode easily. ^^"^ ^^.^^"'^^J^ ^^^^^^^^ 
miniaturization of a stacked type ceramic condenser and large-capacity-izing can be filled easily, and .t can 
manufacture it with the sufficient yield. 

[Eximple] Hereafter, it explains, referring to a drawing about the example of this invention. ... 
r0013] (Example 1) Drawing 1 shows the method of producing a ceramic green sheet the internal electrode 
S method and-^^ to the organic film top concerning the 1st example of this invention were 

embedded. Here, as for the internal electrode by the metallic foil in which the mask with which the 
predetermined pattern with which 1 becomes an organic film and 2 becomes an internal «'-<;^°^e was formed, 
the metal thin film in which 3 was formed by the thin film forming method by the vacuum system, and 4 were 
tmed h of the electroless deposition bath, and 5 was formed of a vacuum system and electroless deposition. 

[0-0^4] Frsi^shtr^^ organic film 1 was covered with the mask 2. and as shown ^ 

(b). the 0. -micrometerT^id^n film 3 was formed in the shape of [ of an internal electrode ] a Pattern by 
;;acuum evaporationo. Next, as shown in drawingLl (c). the organic film with which the nicke foil 5 by vacuum 
evaporationo and electroless deposition was formed in the shape of a pattern of the internal ^'ec^ode which 
forms the carry out time amount immersion and according to electroless deposition to vacuum evaporationo film 
lop nickel foil with which the thickness of arbitration is obtained on condition that Predeter^ned 'n th^ organic 
film 1 by the electroless-nickel-plating bath 4 using the reducing agent of a hydrazine or a boron system, and is 

shown at dra wing 1 (d) was obtained. ... ^4. *.u^ 

[0015] The dielectric powder 120 weight section which uses barium titanate as a principal oomponent the 
polyvinyl-butyrai-resin 30 weight section, the butyl carbitol 150 weight section, and dioctyl-phthalate^^ 
weight section were blended separately, it kneaded with the ball mill for 20 hours, and the slurry for ceram^ 
didect,?c layers was produced, and using this slurry, by the reverse roll method, the ceramic dielectric layer 6 
was foTmed on the organic film 1 manufactured as mentioned above, and was cut in desired magnitude^ Thus, the 
rectionrview of the obtained ceramic green sheet is shown in drawingjL (e). However, the thickness direction is 

KTSn. two "ceramic green sheets with which this internal electrode was embedded were prepared, 
and the laminating was performed by the imprint approach using equipment as ^^^ilil^^IdJ 5 ^ 

arranges by turning up the organic film 1 side of the ceramic green sheet with which the internal electrode 5 was 
embedded on the base 7 which consists of a raw ceramic first, and from the upper part pressunzes with metal 
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mold 8 and an internal electrode 5 and the ceramic dielectric layer 6 are imprinted to coincidence In addition, 
the imprint at this time is in the condition which heated metal mold 8 at 50-1 20 degrees C at the heater 90. and 
is performed by pressurizing 50-200kg/cm2. If the ** form processing layer which consists of melamine system 
resin or epoxy system resin is beforehand formed on the organic film 1 on the occasion of the imprint process, 
the detachability of the ceramic green sheet at the time of an imprint will improve. 

[0017] Henceforth, after imprinting the ceramic green sheet with which the internal electrode of thickness 
comparable as the raw ceramic base 7 is not embedded after repeating an imprint to the number of laminatings 
of a request of a ceramic green sheet with the same procedure and cutting with a desired dimension, it 
calcinated at 1300 degrees C. The internal electrode thickness of 0.3-1.0 micrometers and 2-8 micrometers of 
ceramic dielectric bed depths are produced by this approach, it produces a 1.6x1.6x3.2mm chip with 150 layers 
of laminating numbers, and (Table 1) shows the crack occurrences of a sintered compact as compared with a 
conventional method. 
[0018] 

[Table 1] I 0 0 0 IBIC^d-T S ^ 7 -ir ^te ' % 
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[0019] The laminating of 150 or more layers is possible for this approach in the range with an internal electrode 
thickness [ of 0.3-1.0 micrometers ]. and a ceramic dielectric thickness of 2-8 micrometers, and it turns out that 
it is effective in high lamination of a stacked type ceramic condenser compared with a conventional method so 
that clearly also from (Table 1). , l ^ i a j ** + 

[0020] (Example 2) Although the formation approach of the 2nd example resembles the 1st example A different 
point does not prepare an internal electrode and a ceramic dielectric layer on the same organic film. Form a 
ceramic dielectric layer on a carrier film, and form an internal electrode on an organic film by one side by an 
example the previous thin film forming method according to a vacuum system similariy. and previous electroless 
deposition, and this is imprinted in a previous ceramic dielectric layer. It is in obtaining the ceramic green sheet 
with which the internal electrode was imprinted. Since the film with which an internal electrode is formed, and 
the film with which a ceramic dielectric layer is formed are another in the case of this example, in case a *♦ 
form processing layer is prepared, the ** form processing agent according to each can be used, the detachability 
of the film at the time of an imprint process improves, and the imprint of a ceramic green sheet becomes easy. 
Furthermore, in case an internal electrode Is imprinted in a ceramic dielectric layer, if the glue line which 
consists of phenol system resin, ketone system resin, or butyral system resin is formed on the organic film in 
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which the ceramic dielectric layer or the internal electrode was formed, the adhesive property of an internal 
electrode and a ceramic dielectric layer will improve. 

[0021] That is. drawing 3 shows the production approach of the ceramic green sheet °<>"<^«7'"e 2nd 
examDie In dr awing 3 the number same about the same part as the part shown in drawing 1 is attached, and 
Explanation fSfd about the process same also about a production process. In addition. 10 shows a earner 

[0022] First, like the 1st example, as shown in drawing 3 (a), the internal electrode 5 by the nickel thin film was 
ormed on the organic film 1 at the shape of a pattern of an internal electrode. ^f^^l^-^/J^^^^^ 
layers was separately produced like the point example, and as shown in drawing 3 (b). the ceramic dielectric 
Ser 6 was formed on the carrier film 10 **-form-processed by silicon system res.n. "-^'"^ superpos,t.on a^^^^ 
metal mold 8 at 100-120 degrees C at a heater 9 so that the organic film 1 and the carrier film 10 may become 
outsldHbo^ these, as shown in drawing 3 (c). after pressing by the pressure of 700kg/cm2. the organ-c film 1^ 
was removed and the ceramic green sheet with which the internal electrode 5 was .mprinted on 50 - the ceramic 
dielectric layer 6 shown in drawing 3 (e) was produced. Furthermore for the comparison, on the ceramic 
dielectric layer 6. the glue line which consists of butyral system resin was formed, it imprinted like the PO "t. and 
ttelnternal electrode and the ceramic green sheet which improved the adhesive property of a 
layer were created by screen-stencil. As a means to form a glue line, adhes.ves may be ^P-'^V^^ on a ceramic 
dielectric layer. Moreover, the same effectiveness was accepted even if it formed the glue line on the internal 

[0023]°The production process which results in completion of a chip fi-om the laminating of a ceramic green 

sheet after it is the same as that of the 1 st example. ^. . * . 

[0024] According to **** 2 example. (Table 2) produces a 1.6x1.6x3.2mm chip with the internal electrode 

thickness of 0 5 micrometers. 4 micrometers of ceramic dielectric bed depths, and 1 50 layers of lammat ng 

number^^^ the crack occurrences of a sintered compact as compared with the thing in which the 1st 

example and glue line were formed. 

[0025] 

[Table 2]^ ^^^^^^ j q 0 0 ffl IC^^J^ S ri' v v ^ W : % 
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[0026] This invention is having prepared the ** form processing layer according to each ^^-^^ 

forms an internal electrode, and the carrier film which forms a ceramic dielectric layer, and it turns out that the 

crack incidence rate by poor imprint decreases, and the effectiveness becomes high by preparing a glue line 

further so that clearly also from (Table 2). j ■ * , „^n„hran*. 

[0027] In addition, in this invention, it is because trouble will arise for productivity in respect of a membrane 
formation rate if thicker [ if it is thinner than 0.1 micrometers to have specified the thickness of the internal 
electrode formed by the thin film forming method by the vacuum system to 0.1 micrometers or more 0.3 
micrometers or less, electroless deposition will become difficult, and ] than 0.3 micrometers. Moreover, the thin 
film forming method is not limited to a vacuum system. 

[0028] In addition, although this example showed the stacked type ceramic condenser wh.ch used nickel for the 
internal electrode and used barium titanate for the ceramic dielectric, it ---\b%°;;-^P^^^;^;,Ve^f^^^^^^ 
invention is similarly applicable about the stacked type ceramic condenser which used copper for the stacked 
7pe ceramic condense? which uses as an internal electrode the metal in which e ectroless depo^tion such as 
copper, palladium, silver, platinum, and gold, is possible, for example, an internal electrode, and used niobium 
magnesium for the ceramic dielectric. 
r0029] 

[Effect of the Invention] This invention can make the heights of a ceramic green sheet front ^^^^ decrease 
sharply by producing an internal electrode by the thin film forming method so that cleariy fi-om the place 
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described above. Moreover, after forming the pattern of an internal electrode in an organic film, the exfoliation 
from deformation of an organic film and the organic film of a thin film electrode can be prevented because only a 
predetermined part forms an internal electrode by electroless deposition. Therefore, it becomes possible to 
manufacture the mass laminating ceramic condenser which needs high lamination and lamination with the easily 
and sufficient yield. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[g;^l^lT;?y;^X^S:Sle.s of the cerate green sheet in the ,st example of this invention. 
FDrawing 2] It Is laminating process drawing of the ceramic green sheet in this invention. 

It Is the production process Fig. of the ceramic green sheet In the 2nd example of this invention. 

[Description of Notations] 

1 Organic Film 

2 Mask with which Pattern of Internal Electrode was Formed 

3 Internal Electrode Formed by the Thin Film Forming Method by Vacuum System 

5 fnt^^:! bL^^^^^^^^^^ of a Metallic Foil by Vacuum System and Electroless Deposition 

6 Ceramic Dielectric Layer 

7 Base Which Consists of a Raw Ceramic Layer 

8 Metal Mold 

9 Heater 

10 Carrier Film 



[Translation done.] 
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